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(54) Title: FLUORINATED URETHANE COMPOUNDS AND COMPOSITIONS CONTAINING THE SAME 

^ (57) Abstract: Fluorinated urethane compounds represented by the genera) formula (1) can impart high water- and oil-repel 1 en cy: 
^ [Rf- A ' -(X ' (OI I) )-( Y 1 ) 3 -OC(=0)NII-] in I [-NI-IGCsOX^Y 2 !. [-MIC^O-KCiai^XZOVRMk (1) wherein I is a group derived from 
a polyisocyanate compound by removing the isocyanato groups; Rf is perfluoroalkyl having 2 to 21 carbon atoms; A 1 is a direct bond 
^ or a divalent organic group having 1 to 21 carbon atoms; X 1 and X 2 arc each a trivalcnt, linear or branched aliphatic group having 
{S| 2 to 5 carbon atoms; Y 1 is a divalent organic group which has 0 to 5 carbon atoms and 0 to 2 nitrogen atoms (with the proviso that 

Oat least one carbon or nitrogen atom must be present) and contains at least one hydrogen atom; Y 2 is a monovalent organic group 
which may have a hydroxyl group; and R l is hydrogen or alkyl having I to 10 carbon atoms. 
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[Rf-A 1 - (X 1 (OH) ) - (Y l ) ,-OC (=0) NH-]. I [-NHC (=0) 0-Y 2 ] B [-NHC (=0) 0- ( (ClCH r ) X 2 

(i) 

R f tt^fiigC 2 ~ 2 1 ^7^tnr^Stfe 19 , A'tefi^^fcl*^ 
fH|$Cl~2 l<^2fifi©WmST*fc<!), X 1 t3iO?X 2 li3^^^2~5<Dii:^ 
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w m m 

mm 

m*<D^-7vm\:&mmmztix^z> 0 ^yymit&mm, warn, 

«*«»?Bt UUtt^7$/«'W #<£Bg6 3-6 0 0 

2 1 ^&$5L #^¥2-6 0 7 0 2-§^^ #&5p2- 6 0 7 0 2 
BS6 3 — 4 5 6 6 5#&$&fc|IK*£ft-CV^5 0 £7 y3Wb^*©«tt % Wttt, 
USP5414111, USP5565564, EP-A-3 8 3 3 6 5, 
¥7-5 0 5 19 0#£$g (WO 9 3/1 7 1 6 5) x WO 9 7/2 5 3 0 8, 
USP3547894, #f 20 0 1-5 2 5 0 1 0 (WO 9 8/5 1 7 2 7) s 
0 01-52587 (WO 9.8/5 1 7 2 3) % #^2 0 0 1- 

5 2 5 8 7 2%&®l (WO 9 8/5 1 7 2 6) , #^2 0 0 1-5 2 5 8 7 4f 
'Am (WO 98/51724) , #^2002-504938 -§^« (WO 9 8 
/5 1 7 2 5) fct>M*£*l,-CV^„ 
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[Rf-A l -(X l (OH))-(Y 1 ) a -OC(=0)NH-] m I [-NHC(=0)0-Y 2 ] n [-NHC(=0)0-( (C1CH 2 -)X 



R f 2 - 2 1 7fr*fr&Xh <9 s 

AHtmg&ikztcitmm i - 2 1 o 2 «? , 

X'fe £t>'X 2 fi 3 momik 2-5 fc(i«^©Ji«ST^ >9 > 

Y i t* s 0 ~ 5 i t>' 0 ~ 2m<Dmmm? «a u < <t t> 1 {@ 

*-T5 2ffi(D^gT^>?, 

y mikmmzfi lx^x^x^i m^m^xh v % 
RHi7x»7-^ ittmm. 1 ~ 1 0 (DT^^mxh d % 

b(il~20 CD^Tfe i? „ 

mfi 1 — 15 <D^Xfo V \ 

n*3it>*ktt0~l 4(DWX'h*), 

mt nt k<D&mt 2-1 5 0#refo5 0 ] 

: 

[Rf-A 1 -(X 1 (0D 1 ))-(Y 1 ) o -0C(=0)NH-] B I [-NHCC^O-^I J-NHC^OO- 



R f 2 ~ 2 1 7/^/umXh 9 ^ 

A'ttffig^SfcH&Sft 1~21 02«O«fc 5 N 



(D 



(2) 
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y i Hs o ~ 5 m<D&&m* *j iu«o ~ 2 <@o^*js-7- (m u < 1 t> i i@ 
y 2 tt7KM^w lxv >x t> i m<D^m^h 9 ^ 

R'fi**®^ £/tte$*$C 1-10 OTVl^A-gXfc 19 s 
aftOicfctelOfcXfc 1 ^ 
b fi 1 ~ 2 0 <Z>3&X'fo <9 ^ 
m(41~l 5©|&X£>?U 

m£n t k£>£-fH3 2~l 5<D$CXfc5„ ] 

5*; (1) tc*^x N y^Ti— wri— 

v^cSxfcSo *°y ^ y i/r-f- Mfc-£-^f4> 4>&< £ t> 2^-r yvrt^ h 
g^-mt^x-fes. #Myw?— Mb-a*^ »t^iMy^7 
k ^w^y^y^r-^-K ift^y^y^T^-^^ii$xfc 

oX£V\, 

yj-uyys y«>7"j-—K >fy*n^s?>f y^r-r— K **yyw*My*s 
71— k 7kmik*^y \sv*M y^T-f- k n-^vvuy * y 

71— boMfo V y H"?>f y*s71— k V7^jvt?y*M y^7i— 
Y (MDI) , hys^v^ yv'T^— k f-^^vy^yv-T^-hXfc^c 

*Hy^7t-hft^ftii N 9 Myvr-^- k #yy y ^md i (^7 
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y^ri— h W v? yi/r-r- K 4 yi/T* Is- 

A l «jt^^^fctt^» 1~21© 2ffi©fflST*fc5 0 A^VM^ 

"(CH 2 ) p - 

-CONR 11 -R 12 - 

-CH 2 C(OH)HCH 2 - 

-CH 2 C (OCOR 13 ) HCH 2 -^fcft 

-0-Ar-CH 2 - 

w*, -R n \tim%t.\mmw i ~ i o ©r/^vg-efc ^ > 

ArttSmS^-r^^^tifcSTy-Vyg (#^lfc^X.[:£6~2 0) 

P «i~i oomw^hbo ] 

x% j:t>*x 2 tt 3ffi©^^ 2-5 <DMmmtcmm<Dmmmx*hz 0 

-(X 1 (OH))-jo<fct>*-(X 2 (OH))-(D0iJ(± x -CH 2 CH (OH) - N -C 
H (OH) CH 2 - -CH 2 CH 2 CH (OH) - N -CH 2 CH (OH) CH 2 
-> -CH (OH) CH 2 -CH 2 -, -CH (OH) -T*fc5 0 
Y l tt % 0~5i@(D^^*5^U ? 0~2i@©^Ii^ (fit. 'J>K<bt>l 

-(NH) p -(CH 2 ),-(NH) r - 
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"T»*$*LS. Y'Cffllt -CH 2 - -(CH 2 ) 2 - -(CH 2 ) 3 - -NH- 
(CH 2 ) 2 -NH- -NH-(CH 2 ) 3 -NH-ti)5„ 

H-(0),-(CH 2 )- 
[sliOlfcftl, tttl~5©SrC*>3. ] 
T*^$tb5 0 Y 2 ©«, CH 3 - N H(CH 2 ) 2 - H(CH 2 ) 3 - HO-CH 2 
- s HO-(CH 2 ) 2 - HO-(CH 2 ) a --efe5. 

bfil~2 O0fc-Cfc5„ bfi, #ijxfi2~15, #C2~1 OTfcot iV\ 
mttl~15lDitfc5 0 mtt s #ij;i{f2~10 s 2 ~ 3 TfcoT ±V\ 
n*3j;tfkf±0~l 4<DmX*hZ>o n#£X*k\$, #J;L«:0~10 N 

mi:nfck©^fj:2~l 5©ITefc5o mirntkO-^tfli, flj^fi2~l 
0, #{C2~3T"fcoTJ:V\ 
imW<D^7ymVV?vqc&m (1) ©JMM&llis OT^*; 1 ? 

KfCH 2 CH(0H)CH 2 00CHN (CH^s 

w 

A A 

RfCH 2 CH(OH}CH 2 OOCHN-(CH2) 6 X C ^ ICHjfe -NHCOOCH 2 CH(OH)CH 2 Rf 

0 

^C0NH(CH2)6NHC00CH 2 CH(0H)Rf 

EfCH(OH)CH 2 OOCHN(CH2)6N--. 

^■CONH(CH2) 6 NHCOOCH 2 CH(OH)Rf 
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R£CH 2 CH(OH)CH 2 OOCHN— (CHa), 




EfCH 2 CH(OH)CH 2 OOCHN-(CH2)^ 

1 f 

H(OCH 2 CH(CH 2 Cl)) b OOCHN-(CH2^ V^CH^NHCOOY 2 

6 



a;: 



K<t\ Rf % A 1 , X\ X\ Y l , Y 2 , R\ a #J;tf b »±1B£ I^TC*) 
5o ] 

r. (DRj&fc&^Xs # 9 -< yi/r-r^ Ytt&mw y%/7-r- vm i */wc*t 

L"C\ v 5 ^--;^ (i) t7^3^ (i i) k"&ttBU*^A'T/l'=— ^ (i i 
i) £<0£fHevMSfcO. 5~2. 0, tfcko'. 8~1. 5^i:t5:W 5 if 
*U\ T/W^-zV (i i) hGtitilt*-" tjVTj^-jv (i i i) f±, fflV^T 

5 o °c©ias t\ o . i~io tifWri U\ jgsjiEHu >r y *st%— 



Rf-A 1 -(X 1 (0H))-(Y 1 ) a -OH (i) 



HO-Y 2 



(i i) 



H0-((ClCH 2 -)X 2 0) b -R 1 



(i i i) 
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h) ) T'fcS, «©fi;fi N Wl OOSftgWlftLT. 0. 0 0 1-0. 5 

mmu. wiz-tto. oi~o. smmx-hixxw 

v?;*— ( i ) ft, #J;Ui N ^ : 

10 

Rf — A' X^~\ 



15 ^#JT*fe5o 

x-^-f— -ft^{±, «t£^^ (^^l«s mm*s mmm^tzmmm 

20 MfcMzkiifT-fcSo 

7/i^3-/u (i i) ti, Hiffi©7/i'3-/i'-e;fco-ct><fc^U 

2~5« 7/V3-/K*feotJ;V\ (i i) JM^T/l^ 

-/K ^llT/^^tfcS, Tvv-n-^ (i i) ©^ftflijft, ^$;~;v s 

25 x^y h-/K 7z;-/K t Ya*i/Y/u^yx*h5 0 
^mm^-T^r^-jv (i i i) fi s 5$: 



M^ftLTs 2 0-5 0 0l[S$Ps WL&l 0 0-3 0 0 
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CI — CH 2 — X' 




vxTs (2) \z^xm.wtz a 

RfCH 2 CH(OCOCH3)CH 2 OOCHN — (CH^e 



RfCH 2 CH(OCOCH3)CH200CHN— (CH 2 ) 6 X C (CH2) 6 — NHCOOCH 2 CH(OCOCH 3 )CH 2 Rf 

O 



RfCH 2 CH(OC(=0)NHR)CH 2 OOCHN-(CH2) 6 



RfCH 2 CH(OC(=0)NHR)CH 2 OOCHN-CCH^e ft (CH^s-NHCOOCHzCHpCC^NHRJCHaRf 



K^, R f te^?it$C 2-21 /*-:7/k*- P TA^-A^ts R tt-f VV7^- Mb 
*&m<D$-7ymvuf*U&to (2) ft, /u (i) icltit, 5£: 




o 



Rf-A 1 -(X 1 (0D 1 ))-(Y l ),-0H 



(i' ) 
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Kt, Rf, A 1 , X\ D\ Y\ Y 2 &£tfaiZ±mt®MM'?h?>o ] 
(i' ) fis & (i) ©2»^£^» (08;tt£ 

5 *ST1—Y (R-NCO) [RttfiHUE (0U*.tf* T'fcSe ] Xfc 

So 

15 Mfew^T, ^ym^y^y^^mt, o. i~7 om% #R 

y* vft&m 10 0 Si$Hc*f UT, %\m<omt, 0 . l ~ 3 0 fii:$p, 09*. 
tf2~l 0**«J N TKOltt, 3 0-9 9. 9£ft& 0Rff7 0-9 5ttfc 

Wloitt, io~2 0O3M#k «*.tf5 0~iooa«tt-cas>oXJ:v\ 
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i^m^s «momt* t> £ < ^ 5o~i2o °c<Dmmx* w £ * 
5 3<^»ft-e&;5 0 ^fc 5o~i5 o'cmKDumx&gkZ 

10 T*fc5 0 

15 |£ N Kay, 7irx-h&£©%£j&S&*iU #7*S$U » 7*-<* 
20 3flf4 s ^7>y*£l^Wb-£*&0. 0 2~3 0li% &£L<tiO. 0 2- 

i o mm% tc%f? LfcWe^*-T5 £ & ^xh 5 C 

25 2LE7P77^^l^ 




O^7^^7K^^ 750g (1.57mol) , P^179ml (3.14mol) *5«fct>'hy^x 
^T$>-12ml (0.09mol) WF> i^m95~100t:-ei0ll#^raUT 




O 
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M£-eft£Pfty * y -;u450ml^ii^*fc7KM* U * A 1 3 5 g 
(l.92mol) ^*nx2B#F^, gi&-C»bfc 0 GC£#f-?i|£4t^94%, «89%T' 

mcwftzfjofr, m^Tm®-*%LMk, 3oomi©^* ;-Mzmm, » 



OH OH 

10 £#fc (ifcl;609g W89%) , 

«f4GC#^T*«99°/o-efc 5 r. £: &#S8 Ufc 0 flBtttB NMR& <fc t> n9 F 

SBttfiJ 1 

7 yjt^r? V'*^ (1) 
15 ittftM 1 Tiffed >>^^^--;W20.1g(40.6mmol). ^-n-:/^* Xi?7 ? V 

-h0.80g*J«fcO t 7'^/Wy/^/^h> / 35glr^^-7^ ffiftfh 



OCN-(CH^ 6 

OCN-(CHj^ Y' X (CH2) 6 — NCO 
O 

20 

tt21.8%)7.79g (40.6mmol)&y fvl~f y/f-fl'tr h >lOgte»#Lfcfc<0£#ST 
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C 8 F 17 CH 2 CH(OH)CH200CHN— (CH2> 6 



Sr / 4yt(HXfi25.3g,J|X$91%)o #^nfcWtl©«3ttt 1 HNMR*5J;0 19 FNMR 
5 KX^X^mLtZo 

mm 2 

7yH^^V9V (2) <DWik 

1 y ^ v^-A^O.lg^O.Gmmol), ^-n-^fvl'* Xi/y t> Is 

- b 0.80 g*s i Xtrf?A*< y -f^fr h y35g*x ?-7-, ififtfh t St 

OCN(CH 2 ) 6 N[CONH(CH 2 ) 6 NCO] 2 (ft{k/^'l' ^ V vm&SMM* 5 
^N-3200, -f yf7l— h-a*tt23%)7.43g(40.6mmol)=lr^ ?VM' V^lV^r 



&#fc(l|3£ft24.6g,«89%) 0 #fctl/fc^»©#Jttt: 1 H NMR33 3lTF*F NMR 
20 HioTlffiWc. 

ttslHHM i 

7y%$tP^?y (3) offifi 




CaFxTCHCOIDCHaOOCHNCCHaJeN-^ 
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3300)20.75g(107.7mmol) N ^-n-^f/^X^7 7 ^- Yb.V&efrtX&f'fl'J 

-h*S»Lfc200mliayP7 7^ = »2:A*l % Jftffcfrofc. ^7?* 
7;l^=i-;KC 8 F 17 CH 2 CH 2 0H) 50g(107.8mmol)£^5vW V-f^W h y50gic 

4ri»©«3tttB NMM3 WF NMRfc iot, 



CgFnCHaCHaOOCBDN^CCHz), 



°Y N Y° 

C8F 17 CH 2 CH 2 OOCHN-(CH^ N Y Nvs (CH2)6-NHCOOCH 2 CH2C 8 F 17 

0 

•7v*$M*?\'9v (4) ©Kit 

St&ftl 2 US:© |3ft© \*a.Vy ^Wt^*^* f-V^M y^Ti— 
KfcflW =M'£ ^ l4*5*£tfc&* 5 v ? ^-/VN-3200)19.67g 

(I07.7mmol) , ^-n-7*^/^X5?7 7 1'- b0.15gfc < fcU?7?vH' V7f-A>>r 
h^54g^^:?-7-, fi#fh «fcit)«TD-h^ift 
y t c200mlEg^P77^.='^Atb> Jt#£fTofc, -t©0U ^7y|7;V3-;U 
(C 8 F 17 CH 2 CH 2 OH) 50g(107.8mmoDSr^ TvM" V^iVr h ^SOgtf&ffi Utfc 
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-C0NH(CH2)6NHC00CH2CH2C 8 Fi 7 



C 8 F 17 CH2CH 2 O0CHN(CH2)6N^ 

^CONH(CH2) 6 NHCOOCH2CH 2 C 8 F 17 

£#7t(l&S68g,«98%) 0 ft fe ftfc&J^fcOflHttt 1 !! NMM8 J; 19 F NMRfc 



«T U 10 #fi#cK&s — : y r ±fc 4 fc f± 5 «»o "C I \Kf£ 
(IPA) ^* (ft8f%) oi^t©H©aa, ttM£>FAfct> 

<^bMJftV^£T*FajUL 0, 1 N 2, 3, 4, 5, 6, 7 N 8, 9 S RT>* 

i o (Di2mm~?wffi-f% B 



*1 8t*ttl*B$ 
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Fail 





1-5. w&m m 2 n^t) t>m^2i < ct?^#tfct)©^^-t-^o wans. 
S2iic, aa[65%oiaaifflas , T»fT 5. WMR**-^y r-±fc^-f n 
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1, 2, 3, 4, 5, 6, 7, Rtf8©9a»T?M1-5. 



^2 }g;fittfSIt$ 







(dyne/cm. 25°C) 


8 




20.0 


7 




21.8 


6 




23.5 


5 




25.0 


4 




26.7 


3 




27.3 


2 




29.6 


1 




31.2 


Fail 







AATCC Test Method 123-1989 fcip CTtTo fc 0 

j^tjteu 3E5ife©*u ,k t)©a>b^<assfe©ftv^w<^*-ci, 1-2, 2, 

2-3, 3, 3-4, 4, 4r5Rtf5 0 9aBT?PMii-*. 

£ft09 1 

KM 1 "C"n$c Lfc*7y#jr^ ^fll£» ( 1 ) 5g £ * fvW V 
his (MTJBK) 5gfc»£U 75r~80tJTU0£l«MlHaLfc. S'JMfclfeKl4.4g % 

-f^/U*>flW-MJ^A (7=*yttlLftgM) 0.1g£M£U 75'C~80 C CT* 

iOfL«2.5gtC7K 97.5g£AH;tT<£:I:100g£: U Lfc 8 

r (20cmX20cm N t-(oy6, (^32oz/ 
yd 2 ) ) {CWPU (wet pick up, M00gl^tT20gO^©oTV>5 
#-a-^WPU20%) t^20%t*5«t5^^ , u-«yitfc. ft» a 7?: 
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jiii^cx, immmiix^Ltcty^^^^^ (3) & 

*Ubbfc. ^©^«2.5g^7K 97.5g£;bPx:T£ftl00gJ: U &3$i: Ui 0 
MM 2 

2**0(1 ftt&l&PJ 2 Lfc£ 7 y * £ V* (4) £ 
SUfcLfc. ^©?L«2.5gtok 97.5g^PxT^ftl00gi: U 



*3 





MM 


mm 


mm 


£*fti 


mm i 


3 


i 


5 




mm2 


3 


i 


5 




mm* 


3 


i 


4 






3 


i 


4 
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fit # <d m m 

1 . -jR5£ : 

[Rf-A u (X l (OH))-(Y 1 ) a -OC(=0)NH-] B I [-NHC(=0)0-Y 2 ]„[-NHC(=0)0-((C1CH 2 -)X 2 

o) b -R l 3 k 

(i) 

R f 2 - 2 1 tfV^y/Kt P T^^r/VST-fc >9 N 

A^ijt^-a-tfctt^i: i~2i © 2m<D%mmx*& v , 

x i *s it>*x 2 ft 3 2-5 ®um*tz&'Mi&<Dmttm&x*h ^ , 

RHiTR^ig^^fcft^i: 1-10 <D7;i>*;vmxh K> s 
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